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摘 要 
自 1985 年富勒烯（又名巴基球）被发现后，与之具有类似共轭曲面的多环
芳烃激发了科学家们极大的热情，它们的凹凸表面结构决定其在宏观或微观方面
具有独特的物理化学性质。 
然而，对于含有杂原子的巴基碗的研究少有报道。Trithiasumanene 作为第一
例成功报道合成出的杂环巴基碗，由于合成难度大，对其跟进研究的报道甚少。
但它作为一个富电子的分子，从结构上决定了在超分子自组装、超导及电子器件
方面上会有突出的重要应用前景。 
化学反应修饰功能化是用来调控分子理化性质最有力、最广泛的策略之一。
基于芳基亲核取代的多样性及可调控性，亲核试剂能与卤代芳基在金属催化下的
进行各类耦合，如 Suzuki 偶联反应等，因此芳香卤化物是一类重要的合成子。
本文希望通过对 Trithiasumanene 的边缘苯环进行卤化，并进一步对其进行修饰，
完成 Trithiasumanene 的功能化，进而调控 Trithiasumanene 及其衍生物的理化性
质并研究 Trithiasumanene 在超分子自组装方面的应用。 
本论文的主要工作为以下三个方面： 
一、通过真空闪烁裂解（FVP）方法成功合成了 Trithiasumanene，研究对其
边缘卤化的反应条件，以卤化 Trithiasumanene 为合成子，合成功能化的
Trithiasumanene。在本论文中我们对其进行了硫醇化反应的研究。 
二、通过 Trithiasumanene 衍生物的紫外、荧光及循环伏安等表征手段，研
究了不同官能团修饰对硫杂巴基碗光、电性质的影响及调控。 
三、实现了硫杂巴基碗与富勒烯的超分子自组装，并通过单晶衍射确切地揭
示了超分子组装体的结构，结合核磁、荧光等手段研究了超分子组装体在液相中
的组装的动态过程。 
 
关键词：花烯；硫杂巴基碗；化学功能化；超分子自组装 
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Abstract 
    The bowl-shaped polycyclic aromatic hydrocarbons, which are substructures of 
fullerenes, have stimulated much interest in recently years. These molecules are 
expected to exhibit unique physicochemical properties related to the curved 
π-surfaces. 
Heterabuckybowls are a significant class of the buckybowls with 
Trithiasumanene being the first reported. Due to the difficulty associated with its 
synthesis, there has been seldom research about it until now. As an electron-rich 
structure, Trithiasumanene is excepted to exhibit excellent potential in supramolecular 
self-assembly, superconductivity and electrical applications . 
Chemical functionalization is one of the most powerful and widely used 
strategies to modulate the properties of molecules. The importance of halogen 
derivatives stems from the fact that halogen atoms are easily functionalized through 
nucleophilic reactions and metal-catalyzed coupling reactions, such as Suzuki 
coupling.  
In this thesis, we first synthesized the halogenated Trithiasumanene, and then 
studied its functionalization. The final products were characterized by Mass 
spectroscopy, NMR, and X-ray single crystal diffraction. We also studied their 
electrical and optical properties by UV, fluorescence and cyclic voltammetry etc. The 
supramolecular interaction between derivatives of Trithiasumanene and fullerene in 
solid state and liquid state were also investigated. 
 
Keywords: Sumanene; Trithiasumanene; Chemical functionalization ; 
Supramolecular self-assembly. 
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